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articles under treatment. As examples of the special processes for
this purpose, one may recall case-hardening processes, decarburization
of malleable iron, sherardizing, and a very few others.

Among other characteristic properties directly due to the melting
practice, one may mention the various degrees of deoxidation of the
metal, and the kind, quantity, subdivision, and distribution of the non-
metallic inclusions, all of which are difficult to modify by manipulating
the solidified steel.

It is my purpose to study this first group of characteristic properties
of steel only indirectly at this time and only in those cases in which
they exercise an influence which cannot be disregarded upon the crystal-
lization phenomena, thus substantially modifying those properties
characteristic of the second group. As an example of the few oases
to be discussed may be mentioned (a) the effect that the average con-
centration of a given element in a bath of molten steel may exercise
on the extent of intracrystalline and extra-crystalline liquation occurring
during crystallization, and (6) the energetic action exercised by the non-
metallic inclusions in certain cases upon the crystallization of steel.

3. A great deal less persistent are the properties of the steel due to
the solidification process. In fact these properties depend in great
part directly and exclusively upon the crystalline state of the metal.
Now, this crystallinity is nearly always easy to modify profoundly
by means of operations on the totally solidified metal such as forging
at a more or less high temperature, rolling either hot or cold, cold drawing,
heat treating, etc.

There are of course some exceptions to this rule; but these are not
frequent in general metallurgy and are extremely rare in steel practice.
As an example one can mention the unusual case where intracrystalline
or extra-crystalline liquation occurring during the cooling of a metallic
alloy may reach such a state as to cause the formation of a new solid
phase, whose existence is not consistent with the average composition
of the alloy. In this case it sometimes happens in practice that the
metastable equilibrium thus created cannot be destroyed and replaced
by stable equilibrium by any mechanical operation or heat treatment
short of remelting. A similar case sometimes happens in certain special
kinds of high-speed tool steels.

Leaving aside the rare exceptions mentioned, onxe can conclude
that it is nearly always possible to greatly modify the crystalline structure
of steel by means of mechanical or thermal treatments upon the metal
in its solid state. The alterations which can thus be obtained necessarily
belong to one of the two following groups, perfectly distinct one from
the other:

(a) Modifications of the crystalline structure of a purely morpho-
logical nature.